Inductively coupled plasma mass spectroscopy quantitation of platinum-DNA adducts in peripheral blood leukocytes of patients receiving cisplatin- or carboplatin-based chemotherapy.
Platinum-DNA adducts can be assayed in peripheral blood leukocytes by means of atomic absorption spectroscopy and ELISA, and high adduct levels have been correlated previously with favorable clinical response to platinum-based chemotherapy. Our purpose was to study adduct formation in peripheral blood leukocytes by means of a new method, inductively coupled plasma mass spectroscopy (ICP-MS), and to correlate adduct formation with clinical response and toxicity. Platinum (Pt)-DNA adducts were measured by means of ICP-MS in leukocytes of 66 patients receiving a cisplatin- or carboplatin-based chemotherapy, collected either before the beginning of treatment and incubated in vitro with cisplatin or 1 and 24 h after the administration of drug to the patient. The Pt-DNA adduct level in leukocytes from patients exposed to drug in vitro was 14.33 +/- 14.71 fmol/microgram DNA (mean +/- SD), which was not significantly different from the value of 23.4 +/- 19.53 fmol/microgram DNA observed in leukocytes from nine healthy volunteers. In samples collected after the administration of chemotherapy, Pt-DNA adducts ranged from 1.91 +/- 3.59 fmol/microgram DNA (mean +/- SD) at the 1-h time point to 2.61 +/- 3.35 fmol/microgram DNA at 24 h (P > 0.05). Adduct levels in leukocytes exposed in vitro did not correlate with adduct levels from patients treated with cisplatin-based chemotherapy (r = 0.085 and 0.011 at 1 and 24 h, respectively). At 24 h, adduct levels in patients receiving cisplatin (3.15 +/- 3.64 fmol/microgram DNA, mean +/- SD) were significantly higher (P = 0.02) than those observed in patients treated with standard dose carboplatin (0.57 +/- 0.73 fmol/microgram DNA) and also higher than those in patients receiving high-dose carboplatin (1.18 +/- 1.06 fmol/microgram DNA), although the latter difference did not reach statistical significance (P = 0.071). No differences in adduct levels (mean +/- SD) were evident between patients responsive (3.23 +/- 3.51 fmol/microgram DNA) and nonresponsive (2.34 +/- 3.01 fmol/microgram DNA) to chemotherapy. In the homogeneous group of patients treated with combination of cisplatin and 5FU, received dose intensity, hemoglobin decrease, and posttreatment creatinine could not be linked with the extent of leukocyte adduct formation. The data presented here demonstrate that ICP-MS allows the detection of adducts in patients treated with cisplatin or carboplatin and suggest that adduct formation in leukocytes is not a major determinant of response or toxicity.